Abstract
INTRODUCTION
Barium studies and endoscopy are two conventional examinations of gastrointestinal tract diseases. In recent years, with the advancement of spiral CT (single-detector row spiral CT, SDCT) and multi-detector row spiral CT (MDCT) scanner, CT three-dimensional (3-D) imaging has gained wide application and high diagnosis accuracy in gastrointestinal tract diseases [1] [2] [3] [4] . Here we report the results of CT 3-D imaging in diagnosing gastrointestinal tract diseases in our hospital, and evaluate its clinical application.
MATERIALS AND METHODS

General information
From Jan 2000 to Oct 2005, 52 patents with complete clinical data were examined by 3-D imaging (From Aug 2001 to Oct 2003, due to short supply of effervescent granules, no such examination was carried out), among whom 30 cases were males and 22 females. The average age of the patients was 57.3 years (range, 20-85 years). Thirty-three patients were examined in stomach and 19 in large intestine. cent granules (malu，Shanghai，China), lay in scanning bed and rolled to spread gas in stomach. A scout projection in supine position was made to confirm whether stomach was distended by gas. If distention was insufficient , another pack of effervescent granules (10 such cases in this study) or 500-1000 mL of 2%-3% Omnipaque 300 (Amersham, Shanghai，China) was added as an oral contrast agent to increase the contrasting effect and distending extent (8 such cases in this study). Another scout projection was scanned again. Holding breath for 10 s to 30 s, the patient was scanned with collimation of 5 mm (or 1.25 mm), pitch of 1.5 (or 1.375), increment of 2.4 mm (or 0.6 mm), scanning voltage of 120 kVp and a scanning current of 100-150 mA(the parameters in the brackets were used in scanning by MDCT). Another position of prone or lateral decubitus was often selected to better show some lesions (8 such cases in this study). The patients examined in the large intestines were asked to have a cleaning enema the night before and 30 min prior to the examination. A total of 600-1000 mL of air was infused through the anal canal as the contrasting agent. The following steps were the same as that used in stomach. 
Image processing
RESULTS
Diseases diagnosed
Fifty-two patients with gastrointestinal tract diseases were histologically proven, of whom 33 cases had gastric diseases (27 with carcinoma, 5 with peptic ulcer and 1 with leiomyoma) and 19 had intestinal diseases (10 with colon carcinoma, 2 with carcinoma of rectum, 5 with colon polypus and 2 with tuberculosis of ileocecal junction). Fifty cases were correctly diagnosed (Figures 1-6 ) and 2 misdiagnosed (1 with leiomyoma in stomach and 1 with tuberculosis in ascending colon). 
Lesions shown
Characteristics of imaging methods
Three-D images with VR, VE, SSD and MPR could show gastrointestinal tract lesions (Table 1) , each with its 
2946
ISSN 
DISCUSSION
Characteristics in showing lesions
Gastrointestinal tract lesions could be clearly shown by 3-D imaging, and the exact location and accurate size of a lesion could be obtained when it was more than 5 mm. In our study, the minimal lesion shown by 3-D image was 1.0 cm × 0.8 cm × 0.5 cm. This result is accordant with that reported by Zhang and Gluecker [3, 5] . The main advantages of 3-D imaging over two-dimensional (2-D) multiplanar reformatting are added perspective and enhanced depth perception. The relationship between the lesion and adjacent structures can be better appreciated. It is often helpful to use the combinations of different 3-D imaging methods in different lesions, and to start with 2-D multiplanar reformatting and then to proceed to 3-D imaging [6] . Therefore in order to increase the diagnostic accuracy, we suggest several 3-D images be observed as well as the original axial images.
Infl uence of examination techniques on 3-D image
Theoretically, the quality of 3-D images is related to slice thickening, pitch and tube current [7] . Our study found that a satisfactory 3-D image of increased spatial resolution and decreased moving artificial shadows was obtained with thinner collimations and appropriate tube current and pitch. Interference of the contents in the gastrointestinal tract was avoided and adequate distention was obtained by using gas from effervescent granules of air as the contrasting agent of gastrointestinal tract, or by setting the patient in the prone, lateral decubitus and left posterior oblique position [8] . If gastrointestinal tract is not well distended or gastrointestinal wall has collapsed, some lesions may be overlooked and some similar disease may appear [9] . Traditionally, low or high attenuation contrasting agent can both be taken to enhance and distend the gastrointestinal tract. As to whether to take low or high attenuation contrasting agent, we think low-attenuation, e.g. gas, should be the fi rst choice, as the agents are safer, well tolerated, and always result in good gastrointestinal tract distention. 2%-3% Omnipaque 300 may be optimal when stomach cannot be well distended. Horton et al [1, 10] reported low-attenuation agents, e.g. oil-based oral contrast agents, whole milk and water, resulted in satisfactory evaluation of detection of subtle diseases of the gastric wall, and did not interfere with the manipulation of 3-D data sets. It is necessary to conduct further study on the clinical application of oral contrast agents.
Comparisons among 3-D imaging methods
All the 3-D imaging methods could show the lesions of gastrointestinal tracts, each with its own characteristics: MPR image could show the lesion in any section, e.g. sagittal or oblique. Though it could not get 3-D perception, it could remedy the defects of transverse-images, with the advantages of showing the gastrointestinal lesions of wall invasion. Images of VE and SSD with cutting techniques can show the size and shape of the lesions [6] , especially intraluminal prominent lesions, and show the structure of gastrointestinal tracts, e.g. semilunar fold and ileocecal valve, from any directions without being infl uenced by a narrow cavity. They can better show the base and pedicel of lesions, but cannot discern surface coloration of lesion and extraluminal tumor invading [11] . VR images can be made translucent, similar to those of double contrast barium studies, and can demonstrate the overall contour changes of gastrointestinal tracts, but with poor mucosal information [12] .
Clinical value of 3-D imaging
Accurate staging of gastrointestinal cancer is essential because surgical resection is the treatment only for localized disease. Endoscopy and conventional barium study ↓ ↓ Figure 5 The polypus of colon: the anterior-view of colon on SSD image, by using the cutting technique, shows the prominent lesion (↑), with air filling the large intestine. Figure 6 The carcinoma of descending colon: the anteriorview of large intestine on VR image shows the stenosis of intestinal cavity (↑), with air fi lling the large intestine. can only detect intraluminal lesions, but cannot evaluate extraluminal lesions. Traditional CT images can show anatomic structure and lesions of the gastrointestinal tract, but lack continuity and three dimensions. CT 3-D imaging has many advantages in the staging of primary tumor, assessing for local spread and detecting nodal involvement and distant metastases. It can provide valuable additional information and improve the detection and staging of both early and advanced gastric tumors and the detection of colorectal cancer and polypus [1, 13, 14] . CT 3-D imaging, with the same volume data obtained by spiral CT, especially by MDCT, can be repeatedly made with different reconstruction methods and avoid leakage of the section and moving artificial shadows. It has a high accuracy, sensitivity and specifi city in showing prominent lesions and stenosis lesions, and in diagnosing gastric carcinoma and colon carcinoma [15] . 3-D imaging is a non-invasive examination without pain, and can easily be accepted by patients [14] . It may be used as an important complementary technique to endoscopy, particularly when the cavity is too narrow for endoscopy to go through. However, 3-D imaging examination has its limitations, e.g. it cannot show the color of lesions or make bioscopy [2] . 
Summary
